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Bottoming Cycle
Installations of the Kalina
Cycle® in Several Locations
Globally Have Excellent
Operational Records




perational Kalina Cycle

Courtesy: Exergy

3.5 MW Kalina Cycle® Plant B — AN
Canoga Park, CA A 7 & \




TOTEC Systems:

Island Based Multi-Product
Optimized Systems.

Power Production by the
Kalina Cycle®



Global
Solar
Irradiance
(100%)

Reflection to
Atmosphere
(31.8%)

Direct Irradiance Received
68.29%0 = at the Earth’s Surface from
the Sun

Heat Production
(43.5%)

Evaporation/
Precipitation
(22.7%)

Wind, Waves,
Ocean Currents
(1.9%)

Biomass Production
(0.1%)

Courtesy of the Center for Solar
Energy and Hydrogen Research

Fossil Fuels

Short\Wave Long Wave

*Note*
Total
terrestrial
irradiance is
roughly
equivalent
to the
irradiance
incident upon
the
Tropical
Oceans!

Consumption
(0.005%)

World Energy ‘
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Advances in OTEC

+ Cold Water Pipe Design and Installation
* Closed-Cycle OTEC Net Power Production
* Bio-fouling Control in Warm Water System

* Closed-Cycle Aluminum Heat Exchanger
Dynamics

* Non-Condensable Gas Exchange Dynamics
* Aquaculture Development
* Open-Cycle OTEC Fresh Water Production
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Integrated OTEC System
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Kalina Cycle® Design:

e DeltaT
* Flow Rates
« Chemical Environment

+ Elevation @



Barge Systerm

Courtesy: Alfred Yee & Associates

Platform Under Construction o i
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Last Decade

Operating Kalina Cycle® Plants
Open-Cycle OTEC Pilot Plant
Non-Condensable Gases Problem Solved
Cold Water AC Installed

Open-Cycle OTEC Turbine Design

Fresh Water Production with Open-Cycle
OTEC Systems

Multi-Product Systems Engineering

* Oil Drilling Platforms in Depths Greater than
3000 Feet



are Presently
Favorable Because of
Low Interest Rates and

High Oil Prices
Especially in Niche
Markets 3




Large Scale Floating

Systems for Power
Production and

Hydrogen Production
and Liquefaction
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Courtesy: Popular Science

Deep Water Offshore
Platforms Developed by the

Oil Industry are Adaptable for

OTEC Application



Production

« Constant Production Rates
* Pure Water Resource
 Heat Sink for Liquefaction

 Convenient Transport



Economics are
Favorable if
Coordinated with

Offshore Oil Industry




Transportation Fuel
Should Be
Economically
Evaluated on a Per Mile
Basis Rather than on
Equivalent Energy




Proven Technology
with a Bright Future in
the Development of the

Largest Renewable
Resource in the World

The Tropical Ocean! O
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